PRDX6 Exacerbates Dopaminergic Neurodegeneration in a MPTP Mouse Model of Parkinson's Disease.
Peroxiredoxin 6 (PRDX6) is a bifunctional protein with both glutathione peroxidase (GPx) and calcium-independent phospholipase A2 (iPLA2) activities. Expression of PRDX6 has been detected in human Parkinson's disease (PD) and dementia patients. However, no study has described PRDX6 function in the dopaminergic neurodegeneration in PD. Herein, we investigated the effects of PRDX6 on 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced dopaminergic neurodegeneration using PRDX6 transgenic (Tg) mice. Immunohistochemistry (IHC) and Western blot data for tyrosine hydroxylase (TH) showed that PRDX6 Tg mice had much higher loss of dopaminergic neurons by MPTP administration compared to non-Tg mice, as well as there was much higher behavioral impairment and astrocyte activation in PRDX6 Tg mice. MPTP-induced GPx activity was not different between PRDX6 Tg mice and non-Tg mice, which is accompanied by hyperoxidation of PRDX6. While iPLA2 activity was increased in PRDX6 Tg mice followed by an increase in the level of ROS and 4-hydroxynonenal (4-HNE). Intriguingly, the expression pattern of PRDX6 showed similar distribution and co-localization with astrocytes, but not neuron in the mouse and human brain. Furthermore, we demonstrated that iPLA2 activity of PRDX6 induced astrocytic activation followed by increased proinflammatory cytokines (TNF-α and IL1-β), 4-HNE, and PRDX6 hyperoxidation in primary cultured astrocytes. Our findings provide novel insights for PRDX6 function on nigrostriatal dopaminergic neuronal system, and we suggest that PRDX6 has an important role in dopaminergic neurodegeneration of PD.